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THE NEXT FAST KICKER 

The p resen t  f a s t  k i c k e r  a t  L-10 h a s  been i n s t a l l e d  s i n c e  1963, mean- 

wh i l e  new components have a r r i v e d  on t h e  market which w i l l  enable  a new 

k i c k e r  t o  be  b u i l t  wi th  s e v e r a l  o p e r a t i o n a l  improvements. The improvements 

proposed are:  

1. Larger magnet a p e r t u r e  

2. More d e f l e c t i n g  f o r c e  

3.  Capab i l i t y  f o r  e j e c t i n g  any number of  bunches 

4 .  Two p u l s e s  per  AGS c y c l e  

I n  o rde r  t o  keep development t i m e  reasonable  (probably about 18 months 

anyway) t h e  same b a s i c  des ign  of  t h e  p re sen t  k i cke r  w i l l  be  kep t ,  i e . ,  t h y r a t r o n  

swi tches  and p i c t u r e  frame magnets. 

Some of  t h e  improvements c o n f l i c t  w i t h  each o t h e r ,  suggested des ign  com- 

promises and q u a n t i t i v e  performance f i g u r e s  are  g iven  below. 

General Design 

. I n  order  t o  provide  any number of  bunches t h e  c i r c u i t  shown i n  F ig .  1 i s  

proposed. A wavefront can be propagated i n  t h e  p u l s e  forming network from 

e i t h e r  end by c l o s i n g  S1 o r  S2. 

of S and S t r i g g e r s ,  as shown i n  F ig .  2. 

The f i e l d  f l a t  t o p  t i m e  depends on t h e  phasing 

2 I f  t h e  wavefront generated by S 1 2 
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c l o s i n g  has  a very  f a s t  r ise  t i m e ,  then  t h e  f i e l d  r i se  and f a l l  t i m e s  i n  

t h e  magnet are e s s e n t i a l l y  t h e  same. 

S and S t r i g g e r i n g  and t h e  f i e l d  f l a t  top .  

Fig.  2 shows t h e  r e l a t i o n s h i p  between 

1 2 

Deuterium t h y r a t r o n s  w i l l  be  used as t h e  switches (English E l e c t r i c  

CX 1168), a l l  t h e  h igh  vo l t age  components w i l l  be  mounted i n  o i l .  

mechanical layout  i s  shown i n  Fig.  3 .  

A p o s s i b l e  

Performance 

The system w i l l  be  designed t o  run  a t  80 kV maximum, wi th  t h e  des ign  

s p e c i f i c a t i o n  m e t  a t  72 kV. 

t h e  s a f e  maximum c u r r e n t  f o r  t h e  CX 1168 under low duty  c y c l e  cond i t ions .  

Some development work i s  r equ i r ed  t o  d iscover  

Suppose t h e  cu r ren t  i s  7,500 amps, t hen  t h e  magnet cu r ren t  i s  3750 amps. 

For a magnet a p e r t u r e  7 crns high t h i s  y i e l d s  about 650 gauss .  The PFN 

This  i s  a very  p r a c t i c a l  va lue ,  similar 4 

3 
impedance i s  3.6 x 10 

7.5 x 10 
= 4.8 ohm. 

t o  t h e  present  f a s t  k i cke r  (4 ohm when f i r s t  made and 3.4 ohm when modified t o  

2% i n .  v e r t i c a l  a p e r t u r e ) .  

The rise-time requirement now sets t h e  va lue  of magnet inductance,  given 

t h e  va lue  of t h e  c h a r a c t e r i s t i c  impedance of t h e  network. This  g e t s  r a t h e r  

involved as a guess must be made a t  t h e  s t r a y  inductance con t r ibu ted  by t h e  

switch tube  . For an  AGS LO-ft. s t r a i g h t  s e c t i o n  t h e  p r a c t i c a l  l i m i t  on magnet 

length  i s  20-ins.  each f o r  a set of four .  

1 

From rise-time cons ide ra t ions  t h e  

maximum magnet inductance should be about 1.4 microhenries .  This  now f i x e s  

t h e  h o r i z o n t a l  ape r tu re ,  which t u r n s  out t o  be 16 crns (6.3 i n s . )  This  a p e r t u r e  

i s  reduced i n  p r a c t i c e  by t h e  conductors and i n s u l a t o r s .  

cons ider ing  i s  t o  b u i l d  magnets wi th  f i e l d  only i n  t h e  c e n t e r ,  two models are 

An approach worth 

shown i n  F ig .  4. 

inches o r  s o .  

The problem i s  t o  have no g rad ien t  over t h e  middle two 

These des igns  reduce t h e  e f f e c t i v e  magnetic width of t h e  magnet 

and s o  lower t h e  inductance.  

i f  t h e  maximum cur ren t  permit ted i n  t h e  switch tube  t u r n s  out  t o  be h igher  than  

A magnet b u i l t  i n  t h i s  s t y l e  w i l l  be e s s e n t i a l  
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7,500 amps. 

Knowing t h e  f l u x  and magnet shape t h e  ope ra t iona l  c h a r a c t e r i s t i c s  can 

be summarized: 

Magnet a p e r t u r e :  

Def lec t ing  f o r c e :  5.2 x 1 0  gauss i n s .  

R i s e  and f a l l  t i m e s :  180 nS ( t o  5% po in t s ) .  

F l a t  t op  width: 0 t o  2.8 ps ( i n f i n i t e l y  v a r i a b l e ) .  

2 3 /4- ins .  h igh  x 6- ins .  wide. 

4 

Conclusion: 

A f a s t  k i c k e r  wi th  a wider  a p e r t u r e  and 50% more k i c k  than  t h e  present  

des ign  appears  t o  be  f e a s i b l e  us ing  deuterium thy ra t rons .  

may be improved even f u r t h e r  by development work on t h e  .tube c h a r a c t e r i s t i c s  

and t h e  magnets. 

The performance 

The mechanical and e lec t r ica l  problems r a i s e d  by t h e  approach 

s p e c i f i e d  i n  t h i s  no te  are d i f f i c u l t  bu t  il~i; insurmountable.  
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